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(57)Abstract 

PROBLEM TO BE SOLVED: To efficiently exhibit the refrigerating 
capacity of a cooling chamber by improving the heat radiation 
efficiency of a Stirling refrigerating engine in the cooling chamber 
provided with the engine. 

SOLUTION: A heat exchanger 42 for cooling the inside of the 
cooling chamber is connected with a low temperature side heat 
exchanger 41 attached to the low temperature part of the engine 30 
and a low temperature side refrigerant circulating circuit 40 is 
formed. A first high temperature side heat exchanger 51 and a 
second high temperature side heat exchanger 61 are attached to 
the high temperature part of the engine 30. A heat dissipation heat 
exchanger 52 is connected to the first high temperature side heat 
exchanger 51 and a first high temperature side refrigerant 
circulating circuit 50 is formed. A heat exchange part 62 for the 
evaporating promotion of a drain and a heat exchange part 63 for 
the dew formation prevention of a cooling chamber wall are 
connected to the second high temperature side heat exchanger 61 
and a second high temperature side refrigerant circulating circuit 60 
is formed. The first high temperature side refrigerant circulating 
circuit 50 circulates the refrigerant in the natural circulating 
operation. A circulating pump 64 which forcibly circulates the 
refrigerant is arranged on the second high temperature side 
refrigerant circulating circuit 60. 
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c 0 0 7 0 1 

6 6 r-m^imm ^ htv> 5, 10 

[ 0 0 7 1 ] 

^m^in?>o l^@ffl}^j^«SlElBS 8 O «|^SfflfRi2£S^^ 8 1 , i <7^ ±mm R XJ^ T ^.M \Z 
g^«g$nfc# 8 2 , 8 3 Sr#tfo I^SfflUft^^lg 8 1 «fKi€^3C «*r?SfEJC J; tj Jtrt i^SPffl 

^55^#§4 2(c^srexLS, ^sffl^i^^^s 1 t«f^?^infflf?'i3Sj^^4 2 (Dm mm 7 

7 > iz X ^ M m ± C ^ J: 0 \z X h J: c *rt?&Snffi^3S^S§4 20 — iHJiSrEiiiL 
[ 0 0 7 2 ] 

J^^P^ll, 12, 13<73?^iP«,#65. 66^Wt,#82, SSSrHC^^^fig-Cn 

^. ^^-yi^j/<^<*^:^v=v3osriEi)ji-st. ^WLmm^i^^ 4 1 itm^mioti^ 20 
«l5©?&!^fi«iai4^tSl-eigiaffl!)j'%j!iii^ii]gs 4 0 ii o x « ;^sn^ 1^55 4 2(c»£tuji 
tf . 

[ 0 0 7 3 ] 

Hftxn^u, «rt^Jnffl?ji3S^s&4 2rog®jaasrT»f5o *f^i^4iJffl^3S^^ 4 2 

?)^Jt5S^fif^Sr§*?nx?^^i:;fc?), h20<o?^^p*:tllP2l*^fef^iPSli, 
12, i3(cp*:ttilL,/^in^ii, 12. i3(^iaS«rTlf5, 

[ 0 0 7 4 ] 

iH] ijx L ii ii^ ?a 93 b ^ $ 5 ^ jffi lift i: >ie 5 . CI o ftft J; 9 , m ii^m.mm^m 
§§5 isu^^2ii;mfiiJB3£ife§§6 i;4sjp^$ix-5, 

[ 0 0 7 5 ] 

miBJiaiamS^m^S i;6SJnf¥»i$tt5tf*iSIJro?^af*s||^L, JfefKiffl?l!i^tas§5 2(cjj£tL 

«*5^xxj«i5ii-s, mm i^fz-i^mi^m I ^lE^m^^m^ 5 i izm'o . nv^m?^i- ^ . ^(d 

J; ptcLx, >'^'i^*^>'v=:/3 0©ig5iag|5d=>b^^SrSft5iox|g^L 

, ii!c^ffl^3S^S5 2■C^i^?r?^^^ffi^g^lre^X^ifi|•r-5^:V^5■!^-^'^^y^*5j^t))I$tt 

[ 0 0 7 6 ] 40 

ii2Kiaffl!i^3s^§g6 1 ^ i\, i> t (D 11% m (D - ^ ti^ m ^ \. . ii%mit.m.m.-nm.o:> 

1^iZt£^, «S|xKV7'6 4(^J:i3, SC?g-fflgftro?^IKflfSi3?mSU6 2, 6 3--iJfLttl$ 
?&J«tt^>»ELX«l3^^SR6 2, 6 3<l:»fEix, KUVx^i^2 6{CBSr^;tXKw:^<0 

s^i§srffiii rzf%s;i mm <D ^ ^ iz^-f- ^fsmizm^B^x z (Dmm(om.m$:mMm.m 

&s±izm-r3, 
[ 0 0 7 7 1 

?»35lfeS|J6 2XKU'i^*»P>/^?Si?rlHji|XL, f^^^M 6 3-C^^l^v?V^l 0j6»p5?^?R«:(HlH5i 
;js;^^_y >'j/j«^^i]i>'-:^i^3 o<oieiaa5;0^ib;^^S:Sft5t-2Xa?5^L,. fSi5S^SS6 2, 50 
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6 3 -eiias i^xMcm ^ ^ i: m lisL-t t o ^ ^ <o m ^ tii> . #82. 8 3*s 

[ 0 0 7 8 ] 

[ 0 0 7 9 ) 

^Tw-e, ®S^i^>t'?V^-C#8 2. 8 3SrBflt:,«2i^taffiiJ^35^^6 1;6^lbttlfc?^i^ 

, «f^i^iJ]ffl^3S^ig4 2 u-CV^5S^^*^i-o ^ft/tStt KUVi: JiCoT Ku-^- 

^O 2 6 »S m t- 5 o 
[ 0 0 8 0 ] 

[HiUKLTias<gTLfcf^^fiM2i«;taflijiift3?«iss6i»cM(3, wv^^m-i^m t tj: n 

[ 0 0 8 1 ] 

::<^«^{cj:ixtf, ^Sffl<©«^t-25'-S:g9:tt5^i:/i<«(^?&Snffilia^i5^Sg4 20II 

S^'9Sr^T^r<^:^5-Ct5„ *fcll<^i^oJ^^^(H]H5lL-C;^j?-yv^;«^^3iv-:/V30(D 
i« ?a IfP ^ 1- (D T . J5ci?l->;^ X A «B:fe??f $ ti, S^Uft -^^ X A^ft:o;fef?ft^^ 

[ 0 0 8 2 J 

:K 6 4 sraitei-n»i. K u- i^(^^ig{sii, ?^inm® wiipffft, stj^nsj ►? *si^B#fc?T*3 
<Dm^,r^ i^±^m t f£ ^ . m^yx>^-^6 4^i^±-f-tiit. ^^^n e 2 , 6 3, ^iof^n 

[ 0 0 8 3 1 

m 7 iz m m m m (D m 6 mmr^ m ^ m -r o e mm^mt-im 5 mmmwuzukcD x 0 

^mmmm t m 2 mmm^.^mm 6 1 t <Dmiz^is^i^^m(Dwm^ 9 o^^ntzh<Dxh 
5 . 

[ 0 0 8 4 ] 

#65, 665rr»8#,#82, 8 3 ^ m C TzViM X :^ ^ - V ^ 'i^ W ^ >- 3 0 ^ mWl 
§g4 2<7)«ffiiasS:T»f5ortL{;j;«7?^Sn^ii, 12, l3<^J^^P^s^T*3^^5. 

[ 0 0 8 5 1 

«iSg5i*sip^$ix5trtiaJ«3?&j^*s^igL, «clKiffl#fi5^^fe^5 2lc»li^ii^f, mm.y r 

> 5 3 5 2<0«BJcSSiSri!*:##ttT*5ij, j!« « Sr « *? *t T «g ii® i" 

5. 'a^L,fc}^^«miieia{HIISi55^fl5 1(CMU. WU^Sg^fSc rOi^lCLT, 

ss*5i^iafi5-ej|ii?fi$r§ft5i<>TSg|gu, ^fc;8iffliRi3s^S5 2-e^*vS:;i^snffls§v(cex.T 
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[ 0 0 8 6 ] 

[ 0 0 8 7 ] 

^^i^U 6 2 . 6 3 i: mtzffimitW^U 9 0 ^m^c 6 2 . e 3 vM:m\.tzm(D 

iJ'^uds^tJjg^^vS, #8 2, 8 3*sB3C-cvN5yt«), ?&i«co}#oiaSi;is«rt}^iPfflB^ 
^ 4 2 \z B io :i t ti f£ , y 6 4 (DMU i: W- ±ir ti tS. . Z<D'^'{-}fji'it'Pm 

-r 5 „ 

[ 0 0 8 8 ] 

ai*)}^^ffl^3^m§g4 2os«t(3^n5»-^«, #8 2, 8 3i^p^#, m 2 ^^B.mi^^m 

^i^§§4 2(C'B:b'3, *rti^^Pffl^35^feS§4 2{C#«U■CV^5ltS^^^»-^. ^ttfcHflK 
1^ o T K V ^< >' 2 6 jjft ffl i- , 20 

[ 0 0 8 9 ] 

9 0 hu^,^ h h ^ xmrn^^ vtz'^. if^ m it m 2 IS, mm ^ 6 HZ m 

own #6 5, 6 6SrE3D, ?&^«35S|^!©ffi1¥^3^^feS8 1^c:«^»LT?Slt^^5J:5^CLT*}< 

o 

[ 0 0 9 0 ] 

z(DXo\z, <o T-wp itmt^ h (D'/^^i^Wf^^ 9 0 izwm^ tlx n < o mm^nmM 
^TL, ii^3ite(cM5 t , 9 0 nmm-i- ?>i^mizf^m^B - V > s^'^m 30 

^^v=i/3ooii;?aa5?r?^Jif'i-, i^io izWf^,U 9 0 it ^mUi)^ b <o mm i:Wm\^. J^lHi 

[ 0 0 9 1 ] 

^ (^m^iz xtin. i^i^ffiwmii&t-iS'-srsa:»t5ri:/£<iei^?^iPfflfRi^mss4 2<ds 

5i'9^?TeiC:i:d5T-t?)'o ^i5'-y>':/?<^?:t3:>-v?i^3 0^ff±L)ti:LTt., 

y 6 4^IE»)L$^1-nfi> ^fSilfPg 0»cgxyS:tafRi-Cf^j«SriPfRiUT|gSlt) n 0 ^ t 

[ 0 0 9 2 ] 

, ctvicj;*)^^— i;i^>/?^^t^>'v?>'3 0CDj'^ibCOPds±#L, m»fl;;tiSrii;M-C# 

[ 0 0 9 3 ] 

^3^^SF|56 2, 6 30afe?iJ^ig!1Sit(^^fiffl^5^glS8 1 ^ m.^^\ mt^-T ^ m ^ t -t ^ ^ t 
t^^g-efo^o ^WJ©^, #8 2, 8 3 i-i^m t ^£ ^ o #6 5, 6 6i^Pf8V^T*=V^T«S 
:K>'7'6 4Sratei-n»i, Kv^-O^^ffiii, ?&iP«S<DiR?Si, SUJ|ISil3;65[5]fl$lcfti3 
ixS. #6 5SrgflCn»fKu:^0^|gffiit*s^1vjh<^t«gi:/i9, #6 6SrKi:*i,tff^aJ«M 
<^Mmr^ i^±VtWi t fj: ^ o MiSjJ^^:7'6 4Srf?ih-mtf, fRi35^S|56 2, 6 3, SVBSSlg 
ffl^3^^S8 1 (^ib{'^{ii-'<Tf|tih-t--5, 
[ 0 0 9 4 ] 50 
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[ 0 0 9 5 ] 
( 0 0 9 6 ] 

(1) ^ ^ ~ V > > \z X ^ m^^m^n ^ f^ii)mizis\,^X . mf&^^-V> 

[ 0 0 9 7 ] 
[ 0 0 9 8 ] 

[ 0 0 9 9 1 

m ^ > >(D m WlU <D nm -i^ m (D m m • mm t\,^ o . mf^^^%:mmi- ^ z t t-rrm 

[0100] 

^ ^ — V '-y ^''f^w^ :y > <DM\SL^(D-mWi^ Kuvw^^fjEii, f^sn^Mw/e^E^ih, 

[0101] 
[0102] 

(3) ±iE(o J: 5 'Jc/^iPJticjsvNT. wta^ 1 wisjiaffiij^atti^ieigs t giis^ 2 (Disijaiiid 

i^i^lf aiilSS t $rSv>lc?4Sr , ^1 iSl S (h] SS J: ►J^ISc^^SttSL 

m±. »3i>\>u-imf^i^mmm^m^<oi^n^!Si>micfS'Cxmmx^ zrm, m2<Dj8i so 
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> ^ (D mt) m m ^ m m \^ . mm^->y'<oumm^i:miii- z tA-^-Q^ i>„ 

[0103] 

1 1 Lfcd^e,, $^ I wi urn mm m ^ ^ -c i-t X n ^ fj: ^ ;u ^ - ^ ^ m ir ^ z t f£ < m 
^-^i'^-^mmiriztfj:<ii^3m&^izi^m^n^zti>^-v^i>o w 

[01041 

"S^t^^i^mmmmi.xmiE.m'i^mmmm^irm^Ltzi^ h . :^ ^ - v -/^ m ^ > :^ <d 

10 10 5] 20 

t Lxm^^\z}^m<Dm^ ' mm t 0 . mmm^^mm-r ^ z t t-rtti^ . ^m.m^^b 

$<*qjx.5C:i:*s-C#, Z ti\z X \) :^ if — V W ^ > ^ m 

I 0 1 0 6 1 

u i^T^&xj^mmm^Ui)^ h mmmm X 'om.m(oi&\^?f}f^^mu\^xy^^-v i^v^ 

[0107] 
[0108] 

tfj|E3£?iJ1llita3tc*5V>T, F > co^^{£al CD J?) liK: it ^ n J^SP i: , SO * S « 

[0109] 

^}<^?^ai>'v?^(D?em^lc!2;{tibn51Ri^^:Si:, ><D m ?& {S: m (T) ft tb iz n }-f h ti i 

m^^n t . '/^isimmcD'^^m±<Dfzib\znnhti^m^tkut^m.^\mfi^\^xi^m.m'/^ 40 

JKtiSll]B§?rJ^fiKLfc*^ib. :^ 1? - V > if 'if^ m ^ > ><D Wi <D Mc^. \^><DmmiS: 

izit^. mmm.ti^^:^^ztt)'^x^^o 
I 0 1 1 0 1 

[0111] 50 
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m > XD m m.^ i ^^ m i- ^ (D -(^ ^ sfe^v-^^xA^^crojfe^^^^jsrsj.h-t-s. y^^r — v 

10 112 1 
[0113] 

;i5i&^?rft^t-(^-C, ®C#li->;^xi^©1f«i*#;5S6gt$n, ISi ;^ X ± flr ;gt ^ ^ ^ ^ 
±#-r5o :itt{cj;!5;^i?-y>-^^?&j$ai>":^:<'3 0©f^l!jCOP*5±#L, M!&m;^Sr 

-e t 5 o 

[0114] 

- U ^' -/^ m >■ i> ^ ± L.TV^T'b^f^^lc^xfc^^fiJffl LT^Sti? <SrfT9 ^ 
[0115] 

[ SI B o fffi ^ ^.e Ui ] 
[SI 1 ] ft^ft(Dt9fBSI 

[02] *ii?aftii]*o^ 1 ^i£?i^ffi^^i-iei=«figsi 
[0 3] ^ m m m m (D m 2 mm ^ m ^ ^ -t Si m 

[me] ^^mn:i!im<Dm 5 mmmm^m-tsi'Bm^^ 

[07] *^?^ftS|]it©^ 6 ||ife?]^S62r:T^-t-iEl=«fi!tia 

^ ^ "t" t © 

[ # O aft ] 

1 ft ina 

10 ^> V? 

11, 12, 13 ft SP S 

14, 15, 16 Wi1^.M 
17 ;^ >r 3/ h 

2 0 y ^ h 

2 1 ft ^ PA a □ 

2 2 kISL 7 r V 

2 6 K 1^ 

30 ;^:^'-y>-i/ft?*aii^i?>' 

4 0 i& i& ft IS^ H SI ID Sg 

4 1 is.m.mm^m^ 

4 2 «(^ftinffl5?&35^S 

5 0 1 (DMum^^mmmm^ 

5 1 ^1 KfittmS?^^ 
5 2 JJcfSifflUft^^Sg 
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5 3 mm.y T > 

60 m 2 (Disim.m<f^mmmm^ 

6 1 m 2 iii M (ID ^ 5? ^ s§ 

6 2,6 3 
6 4 ® SiK 

6 5,66 # 

7 0 ^mm'i^mmmmm 

7 1 ^m.m^.tS^m^ 

8 0 f^^mmfiimmmm^ 

8 1 

8 2,8 3 # 

9 0 S^aS 
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[m 7 I 

so 
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(72)^0^# mm jSBs 

i^fR^:kWilfjm{&mK&im' 2 2 S 2 2 iy^ —TT^t^^t^ttP^ 
F^^— 3L045 AAOl BAOl CA02 DAOl PA03 

3L048 AAOl BAOl BB03 BC02 CA02 CB03 DA03 DB07 FAOl FA05 
GA02 GA03 



